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1.0 Introduction

The Acetylene Pandl* (Pand) of the American Chemistry Council (ACC) has agreed to supply
screening level hazard and use information under the U.S. EPA High Production Volume (HPV)
Chdllenge Program for acetylene (CAS No. 74-86-2). This plan identifies existing data of adequate
quality for this chemica, and how the data serve to address the HPV Challenge screening endpoints.

2.0 Designation of Test Substance
Test Substance

The test substance presented in thistest plan is acetylene (CAS No. 74-86-2). Its molecular
dructureis asfollows:

HCLCH

Acetyleneisawdl-known indudtrid gas. It is the lowest molecular weight andog of the dlass of
neutral organic, acetylenic compounds. This substance is dso known as ethyne.

Nearest Analog

The next higher homolog (nearest andog) of acetylene is methylacetylene (CAS No. 74-99-7), dso
known as propyne or 1-propyne. Itsmolecular sructureis asfollows:

CH3;CLCH

Data for methylacetylene will be used to address the repest dose and bacterid reverse mutation assay
endpoints for acetylenein thistest plan. Information for methylacetylene should be predictive of
acetylene for the following reasons:

Methylacetylene, as the next higher acetylenic homolog, is the most closdly rdated chemica
to acetylene in molecular structure and size, and has the identica functiondity (the carbon-
carbon triple bond);

Methylacetylene, also a gas a ambient temperatures, exhibits physica/chemica properties
that are Smilar to acetylene, as shown in Table 1; and

The acute toxicity of methylacetylenein mammasis closay smilar to that of acetylene.

The reasons for choosing methylacetylene are consistent with the EPA draft guidance for “The Use
of Structure-Activity Reaionships (SAR) in the High Production Volume Chemicas Chdlenge
Program.” Based on areview of the data, it is concluded that methylacetyleneis avalid andog for
acetylene and that the uptake, metabolism, ecotoxicology and health effects of the two compoundsis

! The current members of the Acetylene Panel are: Air Liguide AmericaCompany; BASF Corporation; Chevron Phillips
Chemica Company; Dow; DuPont; Equistar Chemicds, LP; Praxair, Inc.; Rohm and Haas Company; and Shell
ChemicasLimited.
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expected to be very smilar. Therefore, data comparison is used for those instances where vaid and
relidble data are available for methylacetylene but not for acetylene.

Manufacture of Acetylene

In the United States, seven companies currently manufacture acetylene for use primarily asa
chemica intermediate that is used in closed systems. U.S. manufacturing capacity in 2001 totaled
333 million pounds (Laeson et d., 2001). This capacity included both captive and merchant
cgpabilities, but did not include smaller amounts made by industrid gas producersfor usein
acetylene torches.

The mgor producersin the U.S. manufacture acetylene by either the partial oxidation of natura gas
or as a co-product from the steam cracking of ethylene (Kirk-Othmer, 1995). Acetylene produced
by either method is used primarily as aclosed system industrid intermediate. Minor producers
manufacture smdler amounts of acetylene by reacting calcium carbide with water manufactured
using the carbide process. This acetylene is used primarily in acetylene torches.

Usss of acetylene

In the year 2000, approximately 80% of U.S. production was used as a closed system industrial
intermediate in the synthesis of other chemicals (Laeson et d., 2001). The remaining 20% of
production was predominantly used in oxyacetylene torches for welding and meta cutting (Laeson
et d., 2001). Currently, 96% of manufacturing capacity of the 7 mgor manufacturersis dated for
use as a closed system indudtrid intermediate. Mogt of this use occurs at the manufacturing Sites,
because of the economic and physica impracticdity of trandferring large quantities of acetylene gas
to other Sites. Some acetylene is aso transferred through pipes to neighboring facilities for
converson to other products. Products made from acetylene include vinyl chloride monomer,
acetylene black, vinyl fluoride, N-vinylcarbazole, N-vinylcaprolactam and other derivatives such as
1,4-butanediol, vinyl ethers, N-vinyl-2-pyrrolidone, and vinyl esters. Acetylene was used in the
early 1900’ s as an anesthetic (under the name Narcylene). It isno longer used as an anesthetic
because better, less explosive dternatives are available. No uses of acetylene in consumer products
are known. Since the mgority of acetyleneis used as a closed system indudtria intermediate and as
afud for oxyacetylene torches, minima occupationa exposure, with no consumer exposure, is

expected.
3.0 Criteriafor Determining Adequacy of Data

All identified available studies were reviewed and assessed for adequacy according to the standards
of Klimisch et d. (1997). Studies recaiving aKlimisch rating of 1 or 2 are considered to be
adequate.

4.0 Available Data

The summary of available data for acetylene (as shown in Table 5) was congtructed after a careful
evaudtion of dl identified exiging deta (see below).



4.1 Chemical and Physical Properties

Key chemica/physicd properties of acetylene and methylacetylene are discussed in the following
sections and summarized in Table 1.

4.1.1 Mdting Point

A mdting point of -80.8°C for acetylene isreported by Lide (1992-1993). The same reference cites
amdting point of -101.5°C for methylacetylene.

4.1.2 Boailing Point

A boailing point of -84°C is reported for acetylene by Lide (1992-1993). The same reference citesa
melting point of -23.2°C for methylacetylene.

4.1.3 Vapor Pressure

A vapor pressure of 6,969.2 hPalis reported for acetylene by Daubert and Danner (1989). Thisvdue
was cdculated from experimentaly derived coefficients. The vapor pressure of methylacetyleneis
5,155 hPa (Clayton and Clayton, 1981-2).

4.1.4 COctanol/Water Partition Coefficient

The method of Hansch and Leo (1995) was used to estimate alog Kow of 0.37. The same method
was used to estimate alog Kow of 0.94 for methylacetylene.

415 Water Solubility

A measured water solubility of 1,230 mg/l at 1,010 hPaand 20°C is cited in Grayson (1978). This
vaue is congstent with the water solubility value of 1,200 mg/l reported in the Hazardous
Substances Data Bank (2003). These vaues indicate that acetylene theoretically has appreciable
water solubility. However, the likelihood that acetylene concentrations in water would ever
approach thislevel (except under controlled or forced conditions) is remote based on its very strong
tendency to volatilize to its normal gaseous Sate (See Table 2 and Section 4.2.3). The water
solubility of methylacetylene is reported to be 3,640 mg/l (McAuliffe, 1966).

4.1.6 Explosvity

Acetyleneis agas that forms highly explosve mixturesin air across a broad range of concentrations.
The lower explosive limit (LEL) is 2.5% (25,000 ppm) in air (National Fire Protection Association,
1997).

4.1.7 Summary/Test Plan for Physical Properties

Acetylene has been acommercia industrid chemica for many decades, and its key physca
properties are well established. Although the data were determined long ago (and therefore not
generated using current guideline methods), the data should be accepted asreliable. Measured data
are avallable for many of the required physicd property endpoints. The mdting and bailing points
are-80.8°C and -84°C, respectively. The caculated vapor pressure is 6,969.2 hPa at 25°C. The
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estimated octanol/water partition coefficient is 0.37. Based on its very high vapor pressure, both the
estimated partition coefficient and the gppreciable water solubility of 1,200 mg/l are largely of only
theoretical relevance. No new testing for physical properties is proposed.

Table 1 shows the comparison of physical properties for acetylene and the nearest analog,
methylacetylene. The amilarities of these properties are noted.

Table 1. Chemical/physical Propertiesof Acetylene and M ethylacetylene

Endpoint Acetylene Methylacetylene
Molecular weight (grams/mol) 26.04 40.07
Mdting point -80.8°C? -101.5°C?
Boiling point (at 1016 hPa) -84 °C? -23.20C?
Relative densty (a -82°C) 0.6208° 0.70622
Vapor pressure (hPa) 6,969.2° (at 25° C) 5,155% (at 20° C)
Partition coefficient (Log Pow or 0.37° 0.94°
Kow)

Water solubility (mg/l at 25 ° C) 1,230% 3,640°

a Measured value; ° Estimated vaue
4.2 Environmental Fate/Pathways

The results of environmenta fate modeling and studies are discussed below and summarized in
Table 2.

4.2.1 Photodegradation

Photodegradation with hydroxyl radica sensitizer was estimated using EPIWIN/Aop (v1.90). An
overal hydroxyl radica rate constant of 8.15 E-13 cni/(molecule* sec) was cal culated based on the
summation of individua rate congants for each bond fragment in the molecule using the program
dgorithm. A hdf-life of 13.1 days was calculated assuming a congtant concentration of OH radical
and pseudo first order kinetics. Since acetylene is agas (except at temperatures well below 0°C),
amospheric photodegradation is expected to be the most Sgnificant route of degradation in the
environmen.

4.2.2 Stability in Water

Because the materid isagas, rapid volatilization is by far the rdlevant environmenta fate pathway

for acetylene in the hydrogphere. Therefore, it is not necessary to conduct experiments to determine
water stability. Since acetylene does not contain functiona groups that are known to be readily
hydrolyzed (i.e., ester groups, nitriles, amides, etc.), it is not expected to hydrolyze readily under
neutral ambient conditions. The carbont carbon triple bond is generdly recognized to be stablein
water. Therefore, the smal amount of materid that may be present in the hydrosphere is expected to
remain intact until it evaporates.

4.2.3 Fugacity




Levd 111 fugacity modding has been conducted on acetylene using the EPIWIN mode. Inputsto
the program were CAS No. 74-86-2, amdting point of -80.8 °C, abailing point of -84°C, a vapor
pressure of 6,969.2 hPa and water solubility of 1,200 mg/l. The emission rate inputted into the
program for air was 1,000 kg/hr (modd default value). The emisson rates inputted to water, soil
and sediment were 0 kg/hour. These emisson rates are more in kegping with manufacturing and use
processes that are extremey unlikely to emit significant emissons to these media, and forcing
acetylene into these mediawould be very difficult based on the physical properties of acetylene.
Model default emissions of 1,000 kg/hr (87,600,000 kg/year) to the air are beyond reasonable worst-
case assumptions, especidly from point sources. The following haf-lives were cdculated: To.air =
298 hrs, water = 360 hrs, soil = 360 hrs, and sediment = 1,440 hrs. A Henry’s Law Constant of
0.024 atm-n/mol and a soil sediment partition constant (Koc) of 14.3 were estimated using the
EPIWIN/Henry and PCKOC Programs, respectively. The percent mass balances predicted for
acetylenein air, water, soil and sediment are shown in Table 3. The results show that 99.9% of
acetylene will remain in the aamaosphere after being discharged into it.

4.2.4 Biodegradation

Since acetyleneis a gas and 99.9% partitions to the air according to the Fugacity Leve 111 modd,
biodegradation is not an important route for remova of the materid from the environment.
Furthermore, since standard OECD biodegradation tests are not designed to assess the relative
biodegradability of gaseous materids, such testswill be difficult to perform and will not adequately
assess the ability of the materid to biodegrade in the environment. Since the materid isagas, the
primary means of degradation of the vast mgjority of the materid in the environment is
photodegradation, which supports the conclusion that biodegradation is irrelevant.

425 Summary/Test Plan for Environmental Fate Parameters

Egimated vaues are available for the hydroxyl radica induced photolyss rate constant and
amospheric hdf-life, Henry’s Law Congtant and Fugacity Level 111 environmenta transport
parameters. These vaues indicate that acetylene has a very strong tendency to partition to the
atmosphere, where it undergoes photodegradation. Standard biodegradation tests have not been
performed with acetylene and are not considered reevant studies to conduct on agas that will
mainly partition to air. Although the materid is expected to be stable in water, any materia present
inwater will rapidly evaporate. Therefore, no testing for water stability (hydrolysis) is proposed.

Table 2. Environmental Fate Parametersfor Acetylene

Endpoint Value
Indirect Photolysis (OH sengtizer)
(Hydroxyl Radica Rate Constant)? 8.15 E-13 cn’/molecule-sec
(Atmospheric Ty2) @ 13.1 days
Sability in Water Should nat hydrolyze
Henry’s Law Congtant® 0.024 atm-nt/mol
Environmenta transport Air=99.9
(Fugacity Leve 111 mass percentages)? Water = 0.104
Soil =0.0101
Sediment = 0.000177
Biodegradation Not applicable

2 Estimated using EPIWIN
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4.3 Aquatic Ecotoxicity

Since acetylene is agas that will partition to air and rapidly evaporate from the agueous
environment, ecotoxicity testing is not considered relevant. Nonetheless, some toxicity tests have
been conducted in severa aguatic species. The results of thistesting (dong with ECOSAR
modeling) are discussed below and summarized in Table 3.

Table 3. Ecotoxicity of Acetylene

Fecies LC50/EC50 (mg/l) (time)
Fish (unspecified) approx. 5007 (96 hour)

Lepomis sp. > 1,000 (1 hour)®

Minnow (unspecified) > 17 (1 hour) °

Trout fingerlings 200 (33 hour) (limit of toxicity) °
Cyprinus auratus (goldfish) 400 (24-48 hour) (limit of toxicity) °
Fingerling chinook sdlmon 3,500 (72 hours) (limit of toxicity)

Y oung rainbow trout 3,000 — 5,000 (72 hours) (limit of toxicity)
Daphnia magna approx. 4802 (48 hour)

Green dgee approx. 2752 (96 hour)

2 Eqtimated using EPIWIN; ° Given ardiahility rating of 4 dueto lack of information

Since experimenta conditions were not listed and the primary references were not available for the
fish toxicty sudies, it is not known whether the concentrations listed are nomind or measured, or if
the studies were conducted using flow through or static methods. If the experiments were performed
using closed systems that would force acetylene into the water and minimize volaization, the
relevance of the results for the aguatic environment would be questionable.  Such attempts would
eliminate argpace around the liquid and lead to deoxygenation. In conclusion, the testing and
modeling that have been done are adequate for HPV purposes. No additiona testing is proposed.

4.3.1 AcuteToxicity to Fish

The 96-hr LC50 vaue for fish estimated by EPA’S ECOSAR modd for the neutral organic classis
approximately 500 mg/l. Thisis similar to concentrations reported as causing deeth to an unknown
number of trout fingerlings and goldfish in the OHM/TADS database, and less than concentrations
reported to cause toxicity in fingerling chinook salmon and young rainbow trout. The concentrations
reported for sdlmon and rainbow trout (3,500 and 3,000-5,000 mg/l respectively) are suspect, since,
these va ues exceed the measured water solubility of acetylene. Since references for these studies
were not given in the database and were not available, they could not be reviewed. Therefore,
reliability ratings of 4 (not assignable) were designated for these studies.

4.3.2 Acute Toxicity to Aquatic Invertebrates

EPA’s ECOSAR mode for the neutra organic class predicts a 48-hour EC50 vaue of gpproximately
480 mg/l for Daphnia. No experimenta test data were available.

4.3.3 Acute Toxicity to Aquatic Plants



The 96-hr EC50 value calculated for green agae by the ECOSAR mode for the neutral organic class
is gpproximately 275 mg/l. No experimental test data were available.

4.3.4 Summary/Test Plan for Ecotoxicity

The available ecotoxicity data, combined with the ECOSAR results, adequately addressthe
ecotoxicity endpoints for HPV purposes. Since the materid isagas, it will evaporate quickly from
water. Tedsthat are performed in closed systems in the laboratory will not adequately smulate
environmenta conditions in which acetylene will remain in the amosphere. Experimenta studies
performed to prevent volatization may aso be accompanied by deoxygenation, which is not
expected to actualy occur in environmenta bodies of water. In the agueous environment, acetylene
should not be present at concentrations estimated by ECOSAR to cause toxicity to aguatic species.
No additiond ecotoxicity testing is proposed.

44 Human Health Data

Because acetyleneisagas, it is not relevant to test the materia using ora or derma routes of
goplication. Inhdation isthe only sgnificant potentia route of exposure.

44.1 Acute Mammalian Toxicity

With decades of production and use, the acute toxicity of acetyleneis well understood to be that of a
smple asphyxiant. Data regarding the acute inhaation toxicity to animals and humans clearly show
that acetyleneis of avery low acute toxicity. Overal, the data support arat LC50 > 100,000 ppm.

In humans, acetylene is not acutely toxic below its lower explosive limit of 2.5% (25,000 ppm).
Inhalation of 10% acetylene (100,000 ppm) for 1 hour does not cause acute toxicity. Inhalation of
33% or 35% has caused unconsciousness within 7 and 5 minutes, respectively (Davidson, 1925).
Two degths and a near fatality occurred after inhalation of 40% acetylene during manufacture with
cacium carbide (Carrelin, 2000; Jones, 1960). The cause of these deaths was attributed to the
phosphate and arsine impurities in crude acetylene and carbon monoxide present in the work area.

In rats, a concentration of 78% acetylene (780,000 ppm) produced anesthesiain 15 minutes, and
inhdation of 90% for 2 hours caused respiratory failure (Riggs, 1925). Inhdation of 850,000 ppm
caused increased respiratory volume and frequency and induced anesthesiain dogs, with rapid
recovery (Heymans and Bouckaert, 1925). Therefore, the LC50 valuein this study was grester than
850,000 ppm.

4.4.2 Repeated Dose Mammalian Toxicity
In 1933, Franken and Miklos looked for possible organ damage from the administration of acetylene

a anesthetic concentrations to rats, mice, guinea pigs, rabbits, and dogs. Animdswere
exposed to acetylene in oxygen according to the scheme presented in Table 4.



Table 4. Test Conditionsand Resultsfor Franklin and Miklos Study (1933)

Daily Total
Exposure| Number Exposure
Number | Conc. Time Of Days Time
Animal Tested | (%) (hours) Exposed (hours) | Deaths
Rat 16 25 1 7-93 7-93 6
Rat 10 50 2 1-8 2-16 9
GuineaPig 7 50 2 1-9 2-18 7
Mouse 5 50 2 1-6 2-12 5
Rat 47 80 Yo 2-36 1-18 36
Rat 8 80 1 14 14 0
GuineaFg 6 80 1 10 10 0
Rabbit 4 80 1 6-10 6-10 3
Dog 2 80 1 12 12 1

At the lower concentrations (concentrations were not Sated) the animas gppeared only dightly
deepy. At higher concentrations the mgjority of animals fell adeep after 15-20 minutes. In generd,
these animals were not in deep narcosis. Therats, rabhits, guinea pigs and dogs generdly recovered
from narcogsin ashort time. However, the mice did not survive trestment. Some of the animas
died spontaneoudly. Pneumonia was observed in most of these cases. Since pneumonia aso was
observed in control animals exposed only to air, it does not appear to be related to trestment.  In
trested animals that survived to termination, the authors found no evidence of cdlular injury to the
parenchymatous cells of the heart, lungs, liver, kidneys, or soleen. However, capillary hyperemia of
the liver, kidneys and spleen was observed in some rats exposed to 25%. This effect was observed
until at least the second day after the last exposure to the gas but was not evident in animas killed
later (up to 5 days after the last exposure). Since capillary hyperemiawas not observed in rats
exposed to higher concentrations of acetylene, it does not appear to be test-materid related. In
conclusion, since repeated exposure of rats to a concentration (25%) that greatly exceeds any
concentration that would be expected to occur in routine human working conditions did not cause
any organ toxicity, it is expected that repested exposure of humans to concentrations routinely
encountered in the workplace would not cause organ toxicity.

The repeated dose toxicity of the analog methylacetylene has been studied in rats and dogs (Horn et
a., 1957). Inthisstudy, the animals were exposed to 28,700 ppm methylacetylene 6 hr/day, 5
days/'week for 6 months. Rats and dogs reached an early plane of anesthesa (within 30 minutes) and
generaly recovered rapidly after each exposure. Forty percent of the rats and none of the dogs died
over the course of the study. Gross pathology of the rats that died was limited to the lungs, which
appeared dark red and remained distended when the thorax was opened. 1n exposed rats that
survived to termination, the lungs also were discolored and remained distended. Microscopic
pathology of the lungs showed definite pulmonary irritation. The remaining organs gppeared to be
within normd limits. There was no effect of treetment on any hematologicd, urine or biochemica
index of toxicity in the dogs. The gross gppearance of al organs examined and microscopic
examinations of the lung, liver, kidney, heart, spleen and Gl tract in exposed dogs were normal.
Overdl, the authors of the study concluded that methylacetyleneis of low repeated dose toxicity and
the Ste of toxicity was limited to the lungs, even at extremely high concentrations (28,700 ppm).
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4.4.3 Genetic Toxicity
4.4.3.1 Mutagenicity

In an Ames test employing three strainsof S typhimurium (TA97, TA98, TA100), acetylene did not
induce mutations in both the absence and presence of metabolic activation (Hughes et d., 1984).
Thistest was given ardiability rating of 2 (vaid with regtrictions), snce current guidelines

recommend testing in 4 different S. typhimurium strainsand astrain of E. coli.

In amore recent test conducted in S. typhimurium TA98, TA100, TA1535 and TA1537 and E. coli
WP2uvrA, the related materid methylacetylene did not cause an increase in mutations in any srain

of SAmondllaat any concentration in the absence or presence of metabolic activation (Araki et d .,
1994). However, there was a dose dependent increase in the number of mutationsin E. coli WP2
uvrA in the absence or presence of metabolic activation.

Ovedl, the weight- of-evidence on acetylene and its surrogate (methylacetylene) indicate that
acetylene is not mutagenic.

4.4.3.2 Chromosomal Aberration

No chromosome aberration tests were identified for acetylene or methylacetylene. Available
information suggests, however, that exposure to acetylene would not result in chromosoma damage.
This endpoint is consdered fulfilled for HPV purposes and it is deemed not appropriate or relevant
to conduct new testing for the following reasons, discussed in further detail in Section 4.4.4:

The American Conference of Governmentd Industrial Hygienists (ACIGH) Threshold Limit
Vaue (TLV) Committee did not consider acetylene to be of reproductive concern when
establishing aTLV, which is based on acetylene being a smple asphyxiant;

Asacatylene is used primarily as a closed system industrid intermediate, or as awelding gas
whereit is combusted, thereis only aremote likeihood that human beings can be exposed to
meaningful concentrations of acetylene, even in the workplace;

Acetylene has been used for over 100 years as an anesthetic and industrial chemicd and

during thistime period no link between genetic toxicity and the use of acetylene has been
established; and

A high fire and explosion hazard would be associated with any testing at meaningful
concentrations.

4.4.4 Reproductive and Developmental Toxicity

No adequate reproductive or developmenta toxicity studies have been located for acetylene. Itis
not deemed appropriate or relevant to conduct new testing for these endpoints for these reasons
(which are discussed in greater detail below):

The American Conference of Governmental Industrid Hygienists (ACIGH) Threshold Limit
Vaue (TLV) Committee did not consder acetylene to be of reproductive concern when
establishing aTLV, which is based on acetylene being a smple asphyxiant;

11



Asacetyleneis used primarily asaclosed sysem indudtria intermediate, or as awelding gas
where it is combusted, there is only aremote likelihood that human beings can be exposed to
meaningful concentrations of acetylene, even in the workplace;

It has been demondtrated that acetylene is minimaly toxic to mammals, except at

exceedingly high doses. The repeated dose study on the acetylene surrogate methylacetylene
indicated effects only at the Ste of adminigtration (lungs), and no effects a other organs.
Evidence indicates that mammals do not metabolize acetylene but instead €liminate acetylene
rapidly and unchanged from thelungs. Reproductive and developmentd effects are not
likely to occur as they would be effects that are remote to the lungs,

Acetylene has been used for over 100 years as an anesthetic and industrial chemica and
during thistime period no link between any reproductive or developmentd effect and the use
of acetylene has been established; and

A high fire and exploson hazard would be associated with any testing at meaningful
concentrations.

These reasons are discussed in further detail below.
445 Othe Health Information

ACGIH Clasdfies Acetylene as a Smple Asphyxiant

The ACGIH has reviewed the toxicology of acetylene and found no reasonto assgnaTLV for the
workplace, giving acetylene a smple designation as an asphyxiant (ACGIH, 2003).

Inability to Expose Workers or Generd Population to Meaningful Concentrations of Acetylene

Approximately 80% of acetylene produced is used as a closed system indudtrid intermediate to
manufacture other chemicals. Much of thisuseis at the same site as manufacture, with the acetylene
being transferred from the closed manufacturing and storage units to the converson units via pipes.
The other primary use (agpproximately 20% of production) isin oxyacetylene torches for welding and
metal cutting where mixtures of acetylene/air or acetylene/oxygen mixtures are burned to provide a
very high temperature heat source. In this operation, acetylene gasis released from closed cylinders
through anozzle jet that isignited to form the hot flame. In welding, acetylene undergoes

essentially complete combustion in the process. Acetyleneis contained in enclosed equipment
during manufacture, storage, transport and use. Acetyleneis not believed to be present in consumer
products. Whileit is possible that acetylene gas could escape from gas cylinders, enclosed reactors,
pipes and storage tanks, such escape would be aresult of anon-routine, emergency circumstance,
such asalinerupture or failed valve. In such cases, immediate action is required to prevent escape
of dgnificant quantities, Snce just 2.5% or greater concentrations in air form explosve and
combustible mixtures that are given the highest flammability hazard ratings. Therefore, air
concentrations must be held to much lower levels, and work areas must be evacuated if significant
ar concentrations art to develop viaaccidental rdease. |n summary, the most meaningful hazard
associated with acetylene is fire and explosion that would be life-threatening before toxicol ogical
hazards could develop.
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Simple diffuson mode ca culations show maximum expected 1-hour average ambient

concentrations at approximately 5.5 ppm, and at approximately 3 ppm for 24-hour vaues of
acetylene near aplant boundary. Urban concentrations of approximately 80 ppb and rura values of
1 ppb have been measured. Based on the “low toxicity and expected low ambient concentrations,
acetylene does not pose a health or environmenta hazard as an air pollutant” (Patterson et a., 1976).

Demongrated Minima Toxicity

Acetyleneis not acutely toxic below its lower explosive limit of 2.5% (25,000 ppm). It hasbeen
well established that acetylene behaves in mammalian systems primarily as a centra nervous
depressant and asphyxiant at high dose levels (100,000 ppm in air or above). It produces varying
degrees of temporary and reversible narcosis when administered with oxygen in concentrations of
=> 100,000 ppm (10% in air). Repeated exposure of rats, mice, guinea pigs rabbits and dogs to
concentrations <= 800,000 ppm showed no evidence of cellular injury to the parenchymatous cells
of the heart, lungs, liver, kidneys, or spleen (Franklin and Miklos, 1933). The only histologic
findings in rats exposed an anesthetic concentration (28,700 ppm) of the related materia
methylacetylene for 90 days were confined to the lungs (Horn et d., 1957).

Limited data reported in the literature indicate that acetylene is rapidly absorbed and diminated
unchanged in the body (Adriani, 1952, 1962). The blood-gas partition coefficient of acetylene at
norma hematocrit and body temperature is 0.833 (Jibdian et d., 1981), indicating that the materia
has a grester propengty to be removed from blood than to beretained in it. Schrikker et a. (1989)
have shown that, in man & res, the rates of aveolar and mixed venous washout for acetylene
caculated from the dopes of the of the alveolar plateau are 2.6% and 4.8% per second, respectively.
Within 10 minutes of inhaation of acetylene for 15 minutes, the end tidal concentration was 8.0 %
of itsinitid vaue. Together, these data support the contention that the lungs rapidly excrete
acetylene. The gas dso diffuses rapidly from the peritoned and pleurd cavities and diffuses through
the skin. Therefore, acetyleneis unlikely to perast in the body, even after repeated exposure to low
concentrations that may be encountered in the workplace.

Long Higtory of Use

Acetylene has been used for over 100 years as an anesthetic and industrid chemical, and few
complications of using this gas have surfaced. According to the Hazardtext database, “thereisno
scientific evidence that repeated exposure to tolerable levels of acetylene leads to deleterious hedth
effects” Epidemiologica studiesthat have been published have failed to establish alink between
use of acetylene and cancer. Exposure to acetylene is not associated with liver angiosarcomain
workers exposed to a number of materids (Waxweller, 1981). Acetylene exposure aso was not a
risk factor in mortality from lung cancer in a case-referent sudy in which exposure to chemicasin

an acetylene and phthalic anhydride plant accounted for one third of the total number of lung cancer
deaths (Riboli et a., 1988). In apilot study conducted on 454 men, no associations were found
between occupationa exposure to acetylene and development of cancer (Semiatycki et d., 1982).
In astudy conducted on 370 workers involved in acetylene cylinder manufacture between 1935 -
1975, an excess of deaths from lung cancer, and cancer of the ssomach and pancreas was observed.
However, an association between exposure to acetylene and lung cancer was not identified
(Newhouse et dl., 1988). Acetylene also was not listed as arisk factor for developing cancer ina
study involving 632 Danish mae molders (Hansen, 1991). In two case-controlled studies, acetylene
exposure was not identified as arisk factor for developing multiple myeoma (Morriset d., 1986;
Williamset d., 1989). In aTexas plant, which utilizes acetylene and other chemicals to produce
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acrylate and methacrylate ester, the excess of tota cancer deaths in those hired from 1958 to 1962
could not be correlated with job-related causes (Rohm and Haas, 1980).

In an epidemiologica study conducted in Russig, the hedth status of an unknown number of

pregnant women chemists who produced acetylene-vinyl acetate from 1972-1975 was compared to
that of 84 pregnant women that did not work with chemicals (Talakinaet d., 1977). Twenty percent
of the chemists were “sick”, compared to 8% of the controls (p < 0.001). The nature of the illnesses
was not mentioned; however, they were listed as being associated with temporary disability to work
related to pathology of the pregnancy. No chemicas wereidentified in the study other than
acetylene-vinyl acetate. Other materids that the femae workers may have been exposed to were not
mentioned or quantified. Additiond variables that could have affected the results (e.g., age, number
of years on the job, smoking, nutritiona or socid status) were not examined. Since the workers
presumably were dso exposed to vinyl acetate as well as acetylene, no causative relationship
between exposure to acetylene and reproductive toxicity can be identified from this study. Dueto
the aforementioned limitations, this study cannot be considered vaid. No other sudies linking
exposure of acetylene to any kind of reproductive concerns have been published over along history
of use.

Further Tesing Would Be Hazardous

If further studies on acetylene were undertaken, they would provide little additiona useful
knowledge of the hazards of this substance without leading to study conditions (very high air
concentrations) that would present a serious explosion hazard to animals and people. Reproductive
and developmenta testing would require inha ation chambers that contained greeter than the lower
explosive limit concentration (25,000 ppm) of acetylene in order to demonsirate a toxicologica
effect. These concentrations would have to be maintained for severa hours per day (and confirmed
by anaytica monitoring) for anumber of days. Even if these conditions were achievable without
incident, the data presented above indicate that the only manifestation of toxicity that would be
observed is narcod's, agphyxiation of test animas, and pulmonary irritetion.

4.4.6 Summary/Test Plan for Mammalian Toxicity

Acute and repeated dose studies that have been performed with acetylene in humans and animas and
the repeated dose study with ardated materiad (methylacetylene) adequatdly fill the acute and
repeated dose endpoints. The bacterid mutagenicity tests that have been performed with acetylene
and methylacetylene adequately characterize the potentia for acetylene to cause mutagenicity.
Therefore, no new testing of these three endpoints is planned. It is not considered necessary to
perform chromosomal aberration or reproductive/devel opmentd toxicity testsin animasto
characterize these endpoints Since mutagenicity studiesindicate alack of mutations, such toxicity

has not surfaced after over acentury of use of the materid, acetylene is minimaly toxic to mammals
(except at exceedingly high doses or concentrations which are not likely to be present in the
workplace), acetyleneis rapidly excreted from the lungs without metabolism, performance of such
studies would be extremdly hazardous. Since the predominant use is as aclosed system intermediate
with little potential for exposure and the other useisas afud for oxyacetylene welding where the
acetylene is consumed, potential exposure is severely limited.
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5.0 Summary
Table 5 at the end of this section provides a summary of the available data for acteylene.

Physcd Properties

Measured data are available for al required physica property endpoints except vapor pressure and
partition coefficient. Acetylene has been acommercid industrid chemica for many decades and

was well studied long ago with respect to its physica properties. Although the measured data were
not determined by current guideline methods and testing predated good laboratory practices, the data
should be accepted asrdliable. The EPIWIN Kowwin-generated vaue for partition coefficient and
the calculated vaue for vapor pressure is a'so consdered reliable and accurate. No new testing is
proposed.

Environmenta Fate Properties

Edtimated vaues are available for the hydroxyl radica induced photolysis rate constant and
amospheric hdf-life, Henry’s Law Constant, soil sediment partition coefficient, and Fugacity Leve

[11 environmentd transport parameters. These valuesindicate that acetylene has avery strong
tendency to partition to the atmosphere, where it undergoes photodegradation. The smdl amounts of
materia present in the hydrosphere can be oxidized and reduced by sediment bacteria and are
estimated by EPIWIN Biowin to be readily biodegradable. Although a measured hydrolyssrate
constant is not available for acetylene, the materid is soluble and theoreticaly stable in water, and
any materia present in water will rapidly evaporate. Therefore, water sability testing is not
proposed.

Aquatic Toxicity

Since the materid isagas, it is not expected to be present in environmenta waters at any of the
concentrations shown to be toxic to fish or estimated by EPIWIN to be toxic to aquatic species. The
utility of teststhat have been performed is questionable since experimental details were not

available. The hazard in conducting additiona testsis not worth the risk, especialy since guiddine
tests will not adequately smulate environmenta conditionsin which acetylene will remainin the
atmosphere. No additiona testing is proposed.

Mammdian Toxicity

Acute and repeated dose studies and bacteria mutagenicity tests that have been performed with
acetylene and the related materid methylacetylene adequatdly fill these endpoints. Therefore, no
new testing of these three endpointsis proposed. No chromosome aberration or reproductive or
developmentd toxicity testing is proposed, due to the history, nature and uses of the materid.
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Table 5. Summary of Data Availability for Acetylene (CAS No. 74-86-2)

Availability of
Endpoint Data Proposed Testing
PHYS/CHEM PROPERTIES
Médting Point A None
Bailing Point A None
Vapor Pressure A None
Partition Coefficient A None
Water Solubility A None
ENVIRONMENTAL FATE
Photodegradation A None
Sability in Water NA None
Biodegradation NA None
Transport between Environmentd A None
Compartments (Fugacity)
ECOTOXICITY
Acute Toxicity to Fish A None
Acute Toxicity to Aquatic Invertebrates A None
Acute Toxicity to Aquatic Plants A None
HUMAN HEALTH
Acute Toxicity A None
Repeated Dose Toxicity R None
Genetic Toxicity-Mutagenicity R None
Genetic Toxicity-Chromosomal Aberration A None
Reproductive Toxicity A None
Deve opmentd Toxicity A None

A = Adequate data exists.

R = Read across.

NA = Information is presented which highlights the lack of relevance of data for the endpoint and is
therefore, not gpplicable.
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